Abstract. Our understanding of deceit in animal signalling is limited by our conceptual tools as well as by the available data. Mate choice in polyterritorial birds, such as pied flycatchers, Ficedula hypoleuca, is a particularly contentious example. Dale & Slagsvold (1994, Anim. Behav., 48, 1207-1217) developed a quantitative model of discrimination of male quality (mating status) based on repeated sampling of territories by searching females. The model emphasizes the trade-off between correctly rejecting already mated males and incorrectly rejecting unmated males. In the present study, their model was incorporated into the framework of signal detection theory and the relationship between search costs, search tactics and the resulting rates of discrimination errors was examined. Over a range of reasonable assumptions about probabilities and payoffs,
Abstract. Our understanding of deceit in animal signalling is limited by our conceptual tools as well as by the available data. Mate choice in polyterritorial birds, such as pied flycatchers, Ficedula hypoleuca, is a particularly contentious example. Dale & Slagsvold (1994 , Anim. Behav., 48, 1207 -1217 ) developed a quantitative model of discrimination of male quality (mating status) based on repeated sampling of territories by searching females. The model emphasizes the trade-off between correctly rejecting already mated males and incorrectly rejecting unmated males. In the present study, their model was incorporated into the framework of signal detection theory and the relationship between search costs, search tactics and the resulting rates of discrimination errors was examined. Over a range of reasonable assumptions about probabilities and payoffs, the scenario suggested by Dale & Slagsvold implies that female pied flycatchers should inspect each territory only a few times and accept only males that are present at every inspection. Consequently, male mating status should be moderately discriminable. The quantitative tools offered by signal detection theory are consistent with the conceptualization of deceit established by Dawkins & Krebs (1978, Behavioural Ecology: An Evolutionary Approach) and with the recent evolutionarily stable strategy (ESS) analyses of signalling developed by Johnstone & Grafen (1992, Proc. R. Soc. Lond. Ser. B, 248, 229-233) . 1996 The Association for the Study of Animal Behaviour Why do female pied flycatchers, Ficedula hypoleuca, and females in other polyterritorial species accept already mated males as mates when ultimately better unmated males are still available? Are they careful shoppers, deceived by the mated males about the quality of the services they will deliver (the deception hypothesis) or are they like patrons of convenience stores, knowingly paying a high price (and accepting poor service) to minimize search time or costs (the search cost hypothesis)? The prolonged debate over these alternative explanations illustrates some of the difficulties in understanding animal signalling and communication (Searcy et al. 1991; Endler 1993; Dale & Slagsvold 1994; Hasson 1994; Temerin & Stenius 1994; Getty 1995) . How can we quantitatively examine the process? In their analysis of deception in pied flycatchers, Dale & Slagsvold (1994) developed a model of discrimination that is similar to basic models in signal detection theory (SDT). Getty (1995) used other data on pied flycatchers to show how SDT can provide useful tools for tackling questions about deceptive signalling. The goal here was to connect Dale & Slagsvold's model to conventional SDT, to incorporate their data into the SDT framework and to explore the implications. In addition, I will explain how these ideas relate to the conceptualization of deceit established in the landmark paper on communication by Dawkins & Krebs (1978) and to the evolutionarily stable strategy (ESS) analyses of handicap signalling developed by Johnstone & Grafen (1992 , 1993 Grafen & Johnstone 1993) .
The primary issue is the extent to which mated and unmated males display traits that allow females to discriminate between them. A second issue is how search costs should influence the use of such information, if it is available. Human observers can sometimes discriminate between male types on the basis of behavioural differences, especially time on territory and various measures of singing. Mated males need to spend time and energy on their primary territory. This constraint suggests to some that the female pied flycatchers are not deceived, in the sense that they mistake already mated males for unmated males, but
